Maternal infections with TORCH group of organisms during pregnancy pose a threat to the fetus in acquisition of congenital abnormalities. Detailed ultrasonographic screening and serological testing provide vital clues to the early diagnosis of these infections in the fetus. We summarize the clinical features associated with TORCH with special emphasis on the in utero ultrasound-guided diagnosis.
INTRODUCTION
Intrauterine infections acquired during pregnancy can have varying effects on fetal growth and development. Even if the fetus survives to term, significant morbidity may be noticed in the neonate. A thorough understanding of all intrauterine infections in general, and TORCH group of infections in particular 1 should be emphasized to the medical students since they constitute one of the most preventable causes of fetal malformations. TORCH group of infections pertain to the "famous five" culprits of the intrauterine infections. [2] [3] [4] TORCH stands for Toxoplasmosis, Other (e.g., Syphillis), Rubella, Cytomegalovirus, and Herpes simplex virus.
Medical students should be able to recognize these presentations in reproductive age group patients, and if possible, provide adequate counseling prior to conception. In fact, TORCH screening (serology and titers) as a part of pregnancy planning or during the first prenatal visit is highly advocated. [5] [6] [7] However, in many instances, a routine fetal ultrasound during pregnancy provides the first clue into the presence of these infections. [8] [9] [10] [11] 31, 32 Medical students should be aware of the following components for diagnosis of TORCH: (i) Complete prenatal history and thorough physical examination (for diagnosis of previous or current maternal infections), (ii) TORCH agents' titers during first prenatal visit (for diagnosis of previous or current maternal infections) and (iii) fetal ultrasound (for diagnosis of fetal consequences of maternal infection). 12 In cases of fetal infections, as evidenced by ultrasound as well as serological reports, proactive management can limit further damage to the fetus. Adequate counseling may prevent similar episodes in future pregnancies. Following is the presentation of the integrated approach we have adopted for TORCH group of infections in our curriculum.
TORCH INFECTIONS

Fetal Toxoplasmosis Syndrome
The causative agent is Toxoplasma gondii, a ubiquitous parasite found in mammals. Only an active infection acquired between 7-14 weeks results in fetal toxoplasmosis syndrome. Even if the parasite is acquired in the window of 7-14 weeks, the chances of severe fetal infection is 1: 10. 13 Rest of the fetuses have either subclinical infections, or may escape infection completely.
History and physical examination:
A history of contact with feline feces (cat litter boxes or soil) and history of consuming DSJUOG undercooked meat should always be enquired. In most adults, Toxoplasmosis remains relatively asymptomatic, but can present as fever, malaise, and lympadenopathy.
Diagnosis: T gondii antibody titers during prenatal visit may be done as a part of TORCH panel. Fetal ultrasound may reveal microcephaly, hydrocephalus, intracranial calcifications (Figs 1 and 2). 10, [14] [15] [16] Postpartum complications may include chorioretinitis, seizures secondary to calcifications and mild to severe mental retardation.
Fetal Herpes Simplex Infection
The causative agents are Herpes Simplex virus type 1 or type 2. While HSV type 1 is still the most common causative agent, it has been closely followed by HSV-type 2 in incidence rates.
History and physical examination: Patient may reveal the history of or present with herpetic rashes in the orogenital area during the pregnancy. Newly acquired primary genital herpes during pregnancy poses the most serious threat for intrauterine and neonatal infection. While the most common mode of transmission is during passage of the baby through the birth canal during labor, instances of intrauterinetransplacental transmission have been noted as well.
Diagnosis: Serology can reveal past or current HSV infections. Fetal ultrasound may reveal intrauterine growth retardation, microophthalmia, microcephaly, hydrancephaly and hepatosplenomagely. 12, 17 Postpartum complications may include cataract and mental retardation.
Congenital Rubella Syndrome
The causative agent is rubella virus (togavirus family). Primary maternal infection during pregnancy results in fetal rubella syndrome. The incidence rates have dramatically reduced after the introduction of routine rubella vaccination in reproductive age group women.
History and physical examination: Most cases in adults are asymptomatic, but may present with flu-like illness. History of rash that begins in trunk and spreads caudally can be usually elicited. Examination reveals maculopapular rash and cervical lympadenopathy.
Diagnosis: Maternal rubella titers are diagnostic. Fetal ultrasound may reveal cardiac malformations (e.g., patent ductus arteriosus, septal defects), microphthalmia, hepatosplenomegaly and intrauterine growth retardation. 10, 18 Postpartum complications include sensorineural deafness, cataract, meningoencephalitis and mental retardation.
Intrauterine Cytomegalovirus Infection
The causative agent is cytomegalovirus (Herpes virus family). Primary infection or reactivation during pregnancy is believed to cause fetal CMV infection. Prior exposure to CMV in mothers is known to have protective effect on subsequent infections. Diagnosis: Maternal CMV titers and viral cultures are diagnostic. 19 Fetal ultrasound may reveal nonimmune intrauterine growth retardation, cerebral ventriculomegaly, microcephaly, fetal hydrops, chorioretinitis, and intracranial calcifications. [20] [21] [22] Although ultrasound abnormalities can predict fetal CMV infection, 20 fetal brain MRI can highlight additional cerebral features including abnormal gyration, cerebellar hypoplasia, or abnormal signal in white matter. 23
Intrauterine Syphilitic Infections
Syphilis is a sexually transmitted disease caused by Trepanoma pallidum (spirochete).
History and physical examination: Primary syphilis presents as painless chancre at the site of inoculation. Secondary syphilis presents as generalized maculopapular rash, generalized lympadenopathy, and condylomata lata (white lesions).
Diagnosis: Antepartum screening and appropriate management can effectively eliminate fetal consequences of maternal syphilis. Direct florescent antibody staining can be used to visualize T. pallidum. VDRL tests can be run to screen for syphilis, if positive, a more specific Treponemal antibody (FTA-ABS) can be performed. Perinatal transmissions can occur in any stage of syphilis, although highest incidences are noted in primary and secondary syphilis. Congenital syphilis is diagnosed by ultrasound which may reveal hydrops placentalis and acute chorioamnionitis. 24 The fetus may have intrauterine growth retardation and hydrops fetalis. 25
OTHER INFECTIONS
Human Immunodeficiency Virus (HIV-1)
Approximately 7000 HIV-1 infected women are in the reproducible age range in United States alone and perinatal transmission of HIV-1 to newborn is as high as 50%.
Diagnosis: Antepartum screening for HIV is routine in most settings. It is performed by ELISA, and if positive, followed up with a highly specific western blot followed by determination of viral loads and CD4 T cell counts. The diagnosis is critical, since treatment with antiretrovirals (e.g., zidovudine) during pregnancy and labor, and to the newborn reduces the risk of transmission by 70%. 26, 27 Multimodal studies may provide primary clues to the diagnosis of AIDS including placentitis (increase in placental thickness), 12 brain atrophy, 28 and related complications. 29 
CONCLUDING REMARKS
In order to effectively diagnose the fetal consequences of TORCH group of infections, the most reliable and least invasive method is fetal ultrasound. It is then of essence to stress that a good command of what constitutes "normal ultrasound" in all trimesters of pregnancy is absolutely essential for medical students. In our curriculum, we are offering a parallel study of microbiological causes, as well as pathological and radiological findings of intrauterine infections. This offers a unique, complete and integrated perspective to the medical students. A quintessential knowledge of reading and interpreting fetal ultrasound is not only valuable but absolutely necessary for better understanding of TORCH group of infections.
